C onsistent epidemiological data identify occupational exposures as important determinants of adult asthma. 1 2 Recent population-based estimates suggest that at least 10% of all adult-onset asthma may relate to occupation. 3 An accurate diagnosis is key to improving the prognosis in this condition, 4 whereas false-positive diagnoses may be disastrous. Previous studies of inter-rater reliability have dealt with individual diagnostic techniques. For example, a variation between experts in the interpretation of serial peak expiratory flow (PEF) in patients with a suspected diagnosis of occupational asthma 5 has recently been shown. To our knowledge, there are no data relating to variation between experts when assessing all relevant clinical information from patients with possible occupational asthma.
This study describes the results of a national, multicentre study of diagnostic practices for occupational asthma, with the focus on levels of agreement between expert physicians.
METHODS
Twelve physicians agreed to participate. One respiratory physician in training was included, as were two physicians working for the Health and Safety Executive, within the employment medical advisory service. The remainder were consultant respiratory physicians with a clinical and research interest in occupational lung disease, assessing such cases in a specialist clinic.
The cases used in this study were selected at random from a larger series of patients with suspected occupational asthma, referred to six secondary care respiratory centres in the UK with possible occupational asthma. Although the setting for the study could not replicate the actual referral process, each recruiting physician was allowed to enter any patient with suspected occupational asthma referred from a variety of sources, so that the patients included in the study were a true reflection of day-to-day clinical practice. It was not the intent of this study to create a group of perfectly investigated cases, but to record the normal level of investigation thought necessary by each attending physician. All diagnostic tests considered in this study were available to all study physicians, if thought necessary for the diagnostic process.
The local multicentre research ethics committee agreed to this study, and all patients gave informed consent for their inclusion.
Phase 1
Two researchers visited each centre, and transcribed from the hospital case notes all relevant clinical information, examination findings, investigations and diagnostic opinions on to a standard study proforma. Study physicians were allowed to investigate each patient according to their own judgement, and were not constrained by a specific protocol.
This information was then converted into an anonymous summary document for each case; any investigations that could not be summarised (eg, serial PEF measures) were photocopied and added to the case summary.
The summaries were circulated to all participating physicians, who were invited to rate, using the information available to them, the probability of occupational asthma for each case. They were also asked whether they would report the case to SWORD. Physicians were asked to work independently, and to complete the task within 1 week.
Phase 2
The physicians caring for each of the 19 patients were asked to prepare a narrative summary that was then appended to the clinical summary above. These were recirculated to the panel physicians who were asked to repeat the rating process as above. The individual scores from phase 1 were made available. Ten of the original panel physicians took part in phase 2.
Data presentation and analysis
All data were entered into and analysed using SPSS for Windows V. 12.0.1. The raw probabilities given for each case by each panel physician are presented, and a median and interquartile range for each case across all physicians, and for each physician across all cases has been calculated. Any missing data in cells were excluded from the calculation of the median.
The agreement between physicians was assessed using two statistical methods, Spearman's rank correlation and Cohen's k analysis.
Spearman's rank correlation
All physician interactions over 19 cases were primarily assessed using a Spearman rank correlation coefficient. As all data were non-normal, this method of correlation assessment was used (SPSS V. 12.0.1). All interactions were systematically assessed in this way, with a resulting correlation coefficient and p value quoted.
Cohen's k analysis
The k values were also calculated after categorising each probability scored by each physician as either high (.50) or low (,51). Each physician was then systematically compared with all other physicians in turn, generating a series of k values representing all physician interactions. The probabilities generated from phases 1 and 2 were separately analysed in this way.
All cases were objectively assessed for content (eg, presence of bronchial hyper-responsiveness, presence of atopy) by one observer (DF), blinded to the probabilities generated by each case. These objective markers of content were used, along with physician identity, in an attempt to identify key features associated with either low or high probability assessment by the physicians. Table 1 shows the clinical content of each case summary; these were highly variable. Only the documentation of a work-related respiratory symptom and the lack of specific allergen challenge test were common to all cases. Two cases seemed to have a history consistent with acute irritant-induced asthma (previously referred to as reactive airway dysfunction syndrome, cases 12 and 14) , and all others but one had a clear latency between the onset of relevant exposures and the onset of work-related respiratory symptoms. Documented exposures were generally represented in the top current UK causes, but other exposures included solvents and thinners (case 4), tea dust (case 8) and latex (case 18). Table 2 depicts the probability of occupational asthma for each case as individually rated by each panel physician in phase 1. In addition, this table notes whether each case was thought to represent occupational asthma by the attending physician. With regard to specific features of the case summaries that dictated a consistent probability rating, no clear consistent pattern emerged. Of the four case summaries (cases 6, 8, 11 and 14) with a median probability rating of >70%, all had documented airway hyper-reactivity, three with demonstrable variability between periods of work and rest. Of the four, two had an Occupation Asthma SYStem-2 (OASYS-2) serial PEF chart, both of which noted a work effect index .2.5. The remaining two cases had no serial PEF data. Three did not list a commonly reported cause of occupational asthma in the occupational history. The remaining case mentioned exposure to isocyanate.
RESULTS
Of the four case summaries (cases 4, 5, 10 and 16) with median probability ratings of 25% or lower, none had evidence of hyper-reactive airways (although it was measured in three). Only one case had an OASYS-2 serial PEF assessment, and this chart had a work effect index of 2.5, generally considered as being evidence of a relevant work relationship. 6 Again, three of the cases did not list a commonly reported cause of occupational asthma in the occupational history, and the remaining case mentioned exposure to isocyanate.
There seemed to be little influence of latency on probability ratings, although those with low probability tended to have longer latency periods documented. Only one individual underwent a workplace challenge (which was positive), and therefore any influence on the probability assessment of a specific bronchial challenge could not be assessed in this study.
The highest median probability was reported for case 11, whose summary documented a latency period of 2 years, a positive OASYS-2 chart, and sequential relevant changes in airway reactivity associated with periods of work and rest.
There was clear variation in the range of probability scored for each case. For example, case 16 (whose case summary is reproduced in box 1) generated a range of probabilities between 1% and 85%, with a median of 15%. By contrast, cases 3 and 11 generated narrow ranges (with a range width of 45% in each case).
It was also evident that certain physicians consistently reported either generally high probabilities (physicians 5, 6 and 10) or generally low probabilities (physicians 3 and 9).
Nevertheless, when agreement was assessed for all 66 physician-physician interactions, 45 of these were found to be significant to a value of p,0.05. All but one Spearman rank correlation coefficient was positive. All but one physician agreed significantly with >5 of their colleagues.
When probability ratings were stratified to above or below the arbitrary cut-off of 50%, to assess agreement with the k analysis, agreement was worse. The median k value for all 66 physician interactions was 0.26 (range -0.2 to +0.76). In all, 24 of these interactions, as judged by individual k coefficients were significant (p,0.05); 7 of the 12 physicians agreed significantly with >5 of their 11 colleagues.
To assess whether the amount of information provided increased the absolute probability, or increased agreement between the physicians, ranges of probability for each case were compared between the 13 cases, where either bronchial responsiveness measures or OASYS-2 serial PEF measures were measured and supplied for the case summary, denoted good information, and the 6 cases where these data were absent (or just a single negative airway reactivity measure was documented) denoted limited information. There were no clear differences in the ranges of probability between those cases with good or limited information. Specifically, the geometric mean difference between maximum and minimum probability rated for the 6 cases with limited information was 64.8 compared with 63.7 for cases with good information. If the three cases with neither bronchial responsiveness nor OASYS-2 data were compared with the 16 with some data, the geometric mean of the range was 69.3, compared with 63 for the the rest. Both these comparisons were not statistically different at the 5% level.
With regard to the individual study physicians, a differing background did not seem to influence the rated probabilities. In particular, the three physicians not currently working as consultant respiratory physicians (but all with considerable experience of occupational lung disease) had median probabilities for all 19 cases of 35%, 60% and 60%, within the range of median probabilities for all physicians, 20-70%. Furthermore, although none of these three individuals agreed with >5 of the remaining study physicians significantly as assessed by k analysis, this was also true for two of the respiratory physicians. The extremes of the k value range (-0.2 and 0.76) were also not determined by these three physicians, as these interactions were both between respiratory physicians.
Phase 2
After reassessing of each case in light of the new case summary, the median k was essentially unchanged at 0.28 (range -0.05 to 0.75).
DISCUSSION
This study has documented current diagnostic practice between six centres assessing relatively large numbers of potential cases of occupational asthma. The cases were selected purposefully from a larger observational cohort, recruited into each of the centres over a 12-month period. The cases were not intended to be highly investigated textbook examples of occupational asthma, but a range of cases reflecting the practice of each study centre. Transcription of the information from the original case notes produced summaries that were variable in their content.
The primary outcome measure used during the probability assessment was the rating of likely occupational asthma between 0% and 100%. This format was chosen so that the ratings could be treated as continuous variables, or dichotomised to assess levels of agreement.
It was thought appropriate to include all 12 physicians in the final analysis, including the single specialist registrar and two legislators. All had contributed to the study design and their inclusion allowed assessment of a range of opinions. Although the opinions of these three raters differed in some respects, they were broadly similar in range and median to the respiratory physicians. Neither did the inclusion of these physicians increase the extremes of k values noted for all physicianphysician interactions.
Each case generated a wide interquartile range of probabilities, although certain cases seemed to generate particularly disparate ratings. Those cases rated highly seemed to have a combination of features, including bronchial responsiveness measures and OASYS-2 style PEF charts. Although there were relatively low numbers of cases for further group analysis, there did not seem to be an influence of the amount of information supplied to the physician, with equally wide ranges of opinion in cases with good data.
Agreement as assessed by non-parametric correlation was generally good, with 11 of the 12 physicians agreeing with >5 of their colleagues significantly. Agreement assessed by k analysis was predictably less good.
Few studies have specifically addressed diagnostic reasoning in occupational asthma, and the potential reasons for differences in agreement.
A recent study has dealt with the agreement between expert assessments of serial PEF charts. 7 Similar in design to this Table 2 Phase one: probabilities of each case representing occupational asthma study, various respiratory physicians were asked to rate OASYS-2 charts for a probability of occupational asthma. This study noted a median k of agreement on occupational effect of 0.83 (range 0.56-0.94), and lower agreement on the diagnosis of asthma alone. One possible explanation cited was the speed with which physicians were asked to complete the task, although other smaller studies 9 10 have found broadly similar results.
It is reasonable to assume, therefore, that some of the variations seen in our study relate to the already noted differences in serial PEF chart interpretation using an accepted technique 7 ; only 10, however, of the 19 case summaries contained such data, and other sources of variability must also be important.
To our knowledge, no such assessments have been made of any other diagnostic procedure for occupational asthma (eg, immunological assessment or bronchial responsiveness), and in particular how a result determines the likely eventual diagnosis of occupational asthma being made.
Median scores for each physician varied widely, with some physicians commonly grading .50%, whereas others commonly graded ,50%. These differences are difficult to explain, although contributing factors could include the type of training received, case mix seen, and working for claimants or defendants in medicolegal practice.
Although local, 10 European 11 and international guidance 12 13 on diagnosis exist, these are not consistent, and there is little help to the physician in weighting various relevant investigations, and their combination when making or excluding a diagnosis. The recent British Occupational Health Research Foundation guidelines 14 include a compilation of the evidence pertaining to the diagnosis of occupational asthma; they place more reliance on serial measures of PEF than on single or sequential measures of airway responsiveness, although this point remains under debate. Although this research exercise is no substitute for personal history taking and patient contact, and the lack of such clinical contact and free discussion with the patient may explain a significant proportion of the variation seen, further work is needed to benchmark our domestic situation, and help inform a national standard of care for occupational asthma. Nationally approved evidence based guidance may lead in time to more similar practices between physicians assessing such cases.
